A Case of Cardiac Papillary Fibroelastoma - An Increasingly
Described Cardiac Tumor with Fatal Consequences

Alvin C. Yiu MD; Ali Hussain MD; Uzoagu A. Okonkwo MD, PhD;

and John-Paul O’Shea MD, PhD

Abstract

Papillary fibroelastomas (PFE) are rare primary cardiac tumors characterized
by non-malignant, pedunculated, endocardial lesions with a significant risk of
embolic potential and death. With improvements in the imaging quality and
availability of transthoracic echocardiograms (TTE), the diagnosis of PFE
has become more common in the last 2 decades. PFE is changing from a
rare “zebra” diagnosis to one that community providers will encounter in their
practice and must appropriately treat to prevent morbidity and mortality. Data
shows that there are significant survival and morbidity benefit associated
with surgical excision over non-operative management, with the benefit of
anticoagulation remaining unclear at this time. We report a case describing the
diagnostic workup and management of a 58-year-old woman who presented
with an unidentified endocardial mass determined to be a PFE. Based on
current literature, we favor a strategy of early surgical excision of PFE for
an optimal reduction in mortality and thromboembolic sequelae associated
with this pathology.
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Abbreviations and Acronyms

AHA = American Heart Association

CMR = cardiac magnetic resonance
CVA = cerebrovascular accident

PET = positron emission tomography
PFE = papillary fibroelastoma

TEE = transesophageal echocardiogram
TTE = transthoracic echocardiogram

Introduction

Primary cardiac tumors are rare, only occurring in 0.02% of
autopsies, based on the data from 22 autopsy series.! Fortu-
nately, 75% are non-malignant tumors.”? They are primarily
diagnosed in older patients, with a mean age of 60 years old at
the time of diagnosis.® Fibroelastomas are the most common
valvular tumor, with diagnosis becoming more common in the
past 2 decades due to advances in resolution and availability in
echocardiography.>*Histopathologically, PFE is a small, highly
papillary, pedunculated, avascular tumor covered by a single
layer of endothelium. The tumor consists of a hyaline stroma
with variable amounts of elastic fibrils.! The size of PFE can
vary, though most are in the range of 8§ mm to 16 mm on the
valvular surfaces and 22 mm on the non-valvular right heart

endocardium.’ Although the pathogenesis of PFE is not well
understood; it is hypothesized that microscopic endocardial
damage and subsequent dysregulated endothelial repair leads
to the excessive formation of basal membrane material and
formation of PFE.! Risk factors for the development of PFE
include a history of endocardial surgery, thoracic radiation
therapy, history of rheumatic heart disease, and cardiac valvular
disease causing trans-valvular pressure gradient.>® Associations
have also been found with other comorbidities to include hy-
pertension, hyperlipidemia, diabetes, and chronic obstructive
lung disease.”® Morphologically, PFE most commonly occurs
at valvular surfaces, with the aortic valve being the most com-
mon location, followed by the mitral, tricuspid, and pulmonary
valves. Outside of valvular surfaces, the left ventricle is the
most common endocardial surface of occurrence.’

The clinical presentation of papillary fibroelastoma varies.
When discovered early, papillary fibroelastomas can be asymp-
tomatic. Still, sequelae range from disruption of cardiac valve
function causing dyspnea or clinical heart failure syndrome
to severe embolic complications such as ischemic stroke.’
In thromboembolic cases, the cerebral and retinal arteries are
typically affected.!® With these possible sequelae in mind, we
herein describe a case of a 58-year-old female with a history
significant for mediastinal radiation therapy and moderate aortic
regurgitation, who presented with an initially uncharacterized
aortic valve mass later diagnosed as a fibroelastoma on trans-
esophageal echocardiogram.

Case Description

A 58-year-old female with a past medical history significant for
mediastinal radiation therapy in 1983 for a diagnosis of Hodg-
kin’s lymphoma and moderate aortic regurgitation (American
HeartAssociation [AHA] Stage B) underwent her routine yearly
surveillance echocardiogram for moderate aortic regurgitation.
1 Significantly, TTE performed one year ago did not detect
evidence of a PFE. The current TTE revealed a new, calcified,
9-mm mobile density on the non-coronary cusp of the aortic
valve. She denied any symptoms of recent fevers, dyspnea,
headaches, vision changes, or focal neurological deficits. She
denied any risk factors for infective endocarditis, which can
mimic the appearance of PFE, including a history of intravenous
drug use, chronic infusion therapy, or hemodialysis. Laboratory
evaluation revealed no evidence of significant abnormalities,
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and 3 sets of blood cultures from multiple sites were negative
for any evidence of bacteremia. She was admitted for further
imaging and differentiation of her newly discovered cardiac
mass. A repeat TTE was not able to discern the etiology of
the mass. Therefore, she underwent further evaluation with
a transesophageal echocardiogram (TEE). The TEE revealed
good visualization of a tricuspid aortic valve with a 9-mm
mobile, pedunculated, non-obstructing, calcified mass on the
non-coronary cusp consistent with a calcified PFE with no other
masses observed on the remaining valves or visible endocardial
surfaces (Figure 1 and Figure 2). Given clear visualization of
the PFE with TEE, further imaging studies were not pursued.
The patient was counseled that elective surgical removal is

the definitive management of PFE to reduce the risk of throm-
boembolism and was given the option for surgical referral.
However, the patient desired to delay surgical intervention
for a second opinion with her primary outpatient cardiologist.
Given her election for nonsurgical management at that time, as
well as the lack of other comorbidities, including heart failure,
hypertension, previous embolic events, diabetes, and vascular
disease, she was started on a low dose aspirin 81 milligrams
(mg) by mouth daily and discharged home with yearly TTE
follow-up. The patient ultimately decided to continue pursuing
medical management of her PFE with aspirin and continued
yearly TTE studies. She remains compliant on aspirin 81 mg
daily and asymptomatic to date.

Figure 1. Scans of Transesophageal Echocardiogram. Top Left, Top Right, and Bottom
Left: Transesophageal echocardiogram (TEE) 2-dimensionalimage on the mid esophageal
short axial view of the patient's papillary fibroelastoma (red arrow). Bottom Right: TEE
paraesophageal long view of the papillary fibroelastoma described as the left coronary
cusp (LC), right coronary cusp (RC), right ventricular outflow tract (RVOT), left atrium
(LA), right atrium (RA).

HAWAI'l JOURNAL OF HEALTH & SOCIAL WELFARE, SEPTEMBER 2021, VOL 80, NO 9

208



Figure 2. 3-Dimensional Transesophageal Echocardiogram of Papillary Fibroelastoma. A
scan of the papillary fibroelastoma is shown (red arrow) on the non-coronary cusp using
a 3-dimensional transesophageal echocardiogram.

Discussion

This case illustrates the recognition of a PFE in a patient with
aortic valve regurgitation and a history of thoracic radiation
therapy. The patient’s chronic valvular regurgitation is a risk
factor for the development of PFE by causing turbulent trans-
valvular blood flow resulting in microscopic valvular injury.?
The patient’s history of mediastinal radiation may also have been
a predisposing factor by inducing cardiac endothelial damage.®
When a cardiac valvular mass is initially incidentally visualized
on imaging, other etiologies of valvular mass, based on clini-
cal history and morphology, should also be considered. TTE
evaluation should be followed with TEE evaluation to elucidate
the mass both descriptively and quantitatively.'? TEE is the
imaging modality of choice, and cardiac magnetic resonance
(CMR) imaging is not required for diagnosis.'* In our case, the
TEE adequately characterized the size and morphology of the
PFE, so CMR was not necessary. However, CMR and positron
emission tomography (PET) have been described in the litera-
ture as other viable modalities to investigate cardiac masses.'
CMR demonstrates high accuracy in differentiating cardiac
thrombi from other tumors."® PET imaging may also be used to
distinguish between benign cardiac mass from malignant masses
via evaluation of metabolic activity.'® Furthermore, additional
studies have also shown that CMR may detect intra-cardiac
masses missed on initial echocardiography.'>16:17

Patients with PFE are at significantly elevated risk for death
when compared to age-matched healthy controls.’ Significantly,
a retrospective review by Tamin et al showed that all-cause
mortality at 5 years is twice as high in PFE patients as in age
and sex-matched controls. Patients with PFE are at significantly
higher risk of cerebrovascular accident (CVA) than age and
sex-matched counterparts, even with medical and surgical
treatment. Tamin and colleagues reported that the rate of ob-
served CVA at 10 years was 2.4 times and 3.4 times higher in
matched PFE patients who were treated with surgery and who
were treated medically, respectively.’ Tumor mobility has also
been shown as an independent predictor of PFE-related death
and non-fatal embolization.!

Surgical resection is the gold standard of treatment for papillary
fibroelastoma, even for those patients who are asymptomatic.
In surgical removal, the roof of the pedicle and full thickness
of'endocardium is removed. The resulting defect may be closed
by either primary closure or pericardial patch.'®!° Recurrence
of PFE after surgical excision is rare, noted in 0.04% of PFE
cases.>?%?! Patients who undergo surgical excision have 30%
higher overall survival rates in the first 7 years post-procedure
than those who opt for non-operative management.’ Further-
more, among those who underwent surgical excision, only 8%
experienced neurologic sequelae at 5-year follow-up, versus
13% in a pooled group of those who did not undergo surgical
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excision, regardless of anticoagulation decision.’ However, the
optimal medical management of PFE is unknown. There are
currently no randomized controlled trials directly comparing
anticoagulation versus antiplatelet treatment versus surgical
excision. In 2 separate retrospective reviews, Tamin et al and
Gowda et al describe anticoagulation regimens with one of the
following regimens: (1) warfarin, (2) heparin, (3) aspirin and
clopidogrel, (4) aspirin alone, or (5) clopidogrel alone.' There
are currently no large-scale studies describing anticoagulation
with direct oral anticoagulants. Even within cohorts, the deci-
sion to anticoagulate and the results of treatment were variable.
In a case series of 725 patients identified via literature search,
Gowda et al described only 57 patients anticoagulated with
either heparin or warfarin.! Tamin et al described a group of
121 PFE patients who experienced neurologic events despite
being on anticoagulant therapy, of whom 27 were on warfarin
(22%), 57 on aspirin (47%), 1 on clopidogrel (1%), and 2 on
dual antiplatelet therapy (2%).> This report was not sufficiently
powered to detect a difference in outcomes between the differ-
ent treatment modalities.” Therefore, optimal anticoagulation
regimen remains unclear, although non-operative management
is inferior to surgical excision of PFE.

For those patients who undergo medical therapy alone, cur-
rent literature agrees that serial TTE should be performed for
surveillance. However, there is no clear consensus in recom-
mendations for imaging intervals. Imaging intervals in case
reports have ranged from every 2 months to more than 1 year.
Mutlu et al pursued a close interval follow-up with TTE at
2-month intervals until 6 months, and then biannually after that
for a PFE patient who presented with dyspnea.* Others have
followed asymptomatic patients at closer intervals. Seol et al
pursued TTE at 2-month intervals for 3 years for asymptom-
atic patients.” In contrast, Ayabe et al followed patients with
less than 1 TTE a year to average 7 over 10 years. In our case,
we considered the patient’s AHA Stage B aortic regurgitation
when proposing a surveillance schedule. We chose to pursue a
yearly TTE surveillance schedule to adequately screen for both
progression of her PFE and progression in her aortic regurgita-
tion as recommended by the American College of Cardiology.

We conclude that all patients with PFE should be considered for
surgical excision of the tumor as a first-line intervention. This
procedure should be done regardless of symptoms to reduce
incidence of thromboembolic events or death. If the patient is

not a surgical candidate, medical management of PFE should
focus on therapeutic anticoagulation or antiplatelet therapy.
Clinical factors known to increase the risk of arterial thrombo-
embolism, age, sex, and pertinent past medical history such as
heart failure, hypertension, previous embolic events, diabetes,
and history of coronary artery disease should be taken into con-
sideration whencrafting an individual risk-benefit assessment.*
It may be reasonable for patients with elevated risk factors for
thromboembolism to undergo systemic anticoagulation with
heparin or warfarin.

Conversely, those with less risk factors may warrant only aspirin
or clopidogrel alone, as in our patient. Any decision to initiate
systemic anticoagulation should be weighed against potentially
fatal bleeding. Clinical risk factors for bleeding include hyper-
tension, renal disease, liver disease, history of hemorrhagic
stroke, prior bleeding, age, and concomitant anticoagulant
use.” These should be evaluated to assess arisk-benefit analysis
before anticoagulation.

Papillary fibroelastoma is a histologically benign tumor that
causes significant morbidity and mortality from thromboem-
bolic events. Patients should undergo surgical excision of the
fibroelastoma for survival benefit. If patients decline surgery
and opt for medical management with anticoagulation therapy
alone, the optimal regimen is unclear. The choice between
administration of heparin, warfarin, aspirin, or clopidogrel
should be made with consideration of thrombotic risk factors
and factors for major bleeding events. In the future, more re-
search is needed to compare varying regimens of anticoagula-
tion treatment, especially the use of direct oral anticoagulants,
as well as more thorough comparison between the long-term
outcomes of anticoagulation instead of surgical excision in the
treatment of PFE.
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